Greenhouse gas effect has led to global warming and natural disaster, which threaten human living in the planet. The mitigation of CO 2 emission is the international target. CO 2 -EOR can not only reduce the CO 2 emission, but also enhance the oil and gas recovery. In this way, we can achieve a win-win result of environmental protection and economic development (Franklin, 2009 ).
Gao 89 area is in the middle of the Jinjia-Fanjia nose structures. The area mostly is oil-bearing series and double oil-gas accumulation zone with many types of reservoir. The main reservoir is Shahejie 4 Formation in Paleogene. The original source of CO 2 was separated from gas production well and transported to Gao 89 area from pipeline. In June 2011, Shengli Oilfield Company finished its 40,000 tonnes/year CO 2 a post-combustion capture in coal-fired power plant. The captured CO 2 became part of CO 2 source.
Time-lapse seismic monitor is the most effective technique widely used in discriminating residual oil and CO 2 distribution in different stage of CO 2 injection. However, it is difficult to acquire a satisfied 4D seismic survey that makes a monitoring seismic geometry match the early acquired baseline seismic survey. Even if the oilfield is never exploited since baseline was acquired. It would be normal that when CO 2 -EOR and sequestration is conducted in an oilfield, the baseline 3D seismic acquisition geometry and fold number could be different from the new monitored 3D seismic data. It is meaningful to process and interpret overlay and time-lapse 3D seismic data.
Before CO 2 injection, baseline 3D seismic data was acquired in Gao 89 area in the fall of 1992. CO 2 -EOR was started in 2007. An overlay 3D seismic monitor data was acquired in the fall of 2011. Although the geometry of time lapse 3D seismic acquisition is different, such time-lapse 3D seismic data is the unique time-lapse 3D seismic data that monitoring CO 2 -EOR in China. Timelapse seismic processing and interpretation was conducted before. However, the interpreted seismic difference did not match the CO 2 injection scheme. How to process and interpret such time-lapse seismic data became our task.
During the CO 2 injection, CO 2 saturation in reservoir is changed as well as injection and production pressure. The change of CO 2 saturation and pressure mainly lead to the change of seismic response and attributes (Ma and Morozov, 2010) . In this case, it is important to make a correct time-lapse seismic model in order to guide the time-lapse seismic data processing and interpretation.
In this paper, we proposed a processing flow to process overlay seismic data and mainly focus on making a well log based time-lapse seismic model and seismic interpretation methods. In the well log based model, we predicted P-and S-wave velocity logs at different effective pressure by using Digby's method (Digby, 1981) and combine it with Gassmann's equation (Gassmann,1951) to finish a mixed fluids substitution at different CO 2 saturation. Then, we use non-homogeneity sampling method to retain the thin interbed reservoir information when converting well logs from depth to time domain considering to the reservoir in Gao 89 area is a sand-shale interbed reservoir. Finally, we make time-lapse synthetic seismogram and its difference with the changes of both CO 2 saturation and effective pressure.
After processed time-lapse seismic data, we calibrated seismic difference under the assumption that the caprock properties are unchanged during CO 2 injection. Then from comparison of two times RMS amplitude in caprock, we make RMS amplitude difference minimum and get calibration coefficient. By applying the calibration coefficient to reservoir, we get the difference of time-lapse seismic RMS amplitude in the reservoir (Fig. 1a) . Furthermore, we proposed a well-model constrained calibration method to calibrate seismic difference of RMS amplitude. The result shows obvious seismic difference and CO 2 distribution (Fig. 1b) . 
